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Ground Equipment and Technical Preparation of Guided Missiles for 
Launching . 


1. All ground equipment is divided into two groups: mechanical ground 
equipment, and electro-radiotechnical. The ground equipment used for 
the technical preparation of the missile for launching comprises: 


1) Transport equipment (ground-transporters, containers); 
2) Hoisting equipment (cranes); 


3) Launching equipment (launch pads); 


- 
‘ . 
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4) Erecting and starting equipment (ground carriages, erectors, 
and starting aggregates). 


5) Instruments for aiming the missile at the target. 
6) Fueling equipment (compressor unit; auto-fueling units - fuel 


alcohol, oxidizer, hydrogen peroxide; preheaters for the 
fueling equipment). ‘ . 


oy 
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7) Auxiliary equipment (fire- -fighting and washdown vehicles for. 
| neutralization; air pene Gt ere C : | 
| } ! 
The above groups of ‘equipment aeetevaded in mechanical equipment. | 
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Ce To: the electro-radiotechnical equipment belong: 


~ electric power equipment: gasoline-electric Boneterene) 
electrical transformer aggregates; : 


eee oe ee eee anes 
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- control measuring instruments;: 


- testing-launching electrical equipment (for horizontal and 
independent testing of the guidance mechanism); 


- radiotechnical equipment (BRK mechanisms) 


Indexes: ‘+: - : : ; 


"TD" equals transport-hoisting eqtiipment | | | 
it en - ; . 





"G" equals fueling equipment : | 
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| "Ny" equals electro-radiotechnical equipment 
; : 
| "sh" equals instruments for guiding the missile to the target 
and the control instruments. — 
| "yg" equals erecting, launching, starting equipment. 

3 - 

, "8" equals all guided missiles (articles) and equipment for them. 
7 ' yy" equals working areas 

| Organization of Guided Missile Battalions 


D 




















3. The "R-11" (8461) battalion consists of: (total - 6 patteries ) 
} 


battalion command 


| | - one headquarters battery: 
- three launching batteries 
- one technical battery 


- one missile transport battery, for supply of special fuels and 
fueling missiles 


| a 

&. The headquarters battery consists of: 
| ' «— one surveying platoon; 
| , 
| 


= two signal platoons 





~ a PAMS station (mobile dish deveioelesiea bey station) 
be The launching battery consists of: . 

= two launching sections; 

- one electro-firing section; 

- one platoon of compression and charging stations 


Ce The technical battery consists of: 


{ 





- three missile-testing sections; 


-3- 























eclassified in Part - Sanitized Copy Approved for Release 2013/02/21 : CIA-RDP80T00246A030100270001-7 


ee SW WIAVQOHI MS TT FT Ak WAI PY PAM MI Ve IT PAIS HOw LY Pee) NANT OY TN 





a 


ee 


: . 
« : é 
. 
Te a wen eee Meme cee Rete mm we eee ee ee 


me 
ee wee et me ee ee ee ee ee 


ee te ee ceed (ieee 2S 


——— “e eee se Oo, eee Dm 060UlUlU NY ——_ _ 


Declassified in Part - Sanitized Copy Approved for Release 2013/02/21 : CIA-RDP80T00246A030100270001-7 


— ew 


ieee oes 


a re ne ee ne ce 
4 . 
. 
f 
. 











~ one section for loading the missile with special fuel. 
-- one assembly section: ; 
de The transport battery consists of: 
~ two missile~supply. sections | 
,- one rigging platoon 
- one section for supply of special fuels 
- dry missile depot. | 


{ 

| 

| 

| 

I 

I 

| 4, The "R-2" (82n38) battalion consists of: (five batteries) 
- battalion command 


- one headquarters battery 


and missile fueling 


(The semen cation of the headquarters battery is the same as for tle 
"R-11" battalion). ie 4 


ae The launching battery consists of: 
- one launching séction; 1 
- one electro-firing section; 
- one engine Section: 


- one assembly section. 





be The. technical battery consists of: 


- two launching batteries 

| - one’ technical battery | 

- one missile transport battery, for supply of special fuels 
| - two missile-testing sections ;’ i 
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- a repair shop; 


~ a charging station. 


cs. The missile-transport battery consists of: 


- one missile (article) transport section 
- two sections for supply of special fuels 
- one section for fueling missiles 


The Technical and Launching Positions for the "R-11" Missile 


Bet ot 






2 Points} jReady 
Missile] | | Launch 


C eA 

Y 

| x 

: ; 1 4 

2 ' | ee 
Technical Position ea era errr _Launching, 
1 Position “ 
| | | 


Wh “AcE saab yeaiiamatencaemen? eae Pasar tas Sta ce et ee Ee ee ee EE NR A RN NE NE oe Fe re eee cee Tee = 
® 


us , : = 1, 
‘The technical and launching positions for "R-2" missiles have the. 
following dimensions: 20 - 40 kms by 5 - 6 kms (with the BRK). °! - 
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6. To the supply depot (6/S), which is located at a distance of 50 
km from the technical position, the missiles are brought up in con= 
tainers and special railroad cars (vagon) ("8TOK") with three units 


each in containers ("R-11"). a 
The following re allowed to be transported in one train (eshelon): 


- "R-2" missiles - 20 units; 
- "R-11" missiles - 60 units 


- nose cones: in a two-axle car 4-5 units; in a four-axle car 
10 - 12 units. The nose cones are transported separately from 


the missiles. 
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7 Tactical-Technical Data of Missile Prime Movers 
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Gharacteristics 


Weight (tons) 
Load capacity|tons ) 


Weight of trailer 
towed (tons) 


Maximum speed 
(m/hour ) - - 


Operating radius 
(kilometers) 


Motive power 
(hp). 


Fuel tank capacity 
(litérs ) ° 


t 
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Load capacity (tons) 


Weight of prime 


| Transporter length 


8. Tactical-Technical Characteristics of Ground-Transporters 


; rom.15" 
Transporter 
for R-2 


Characteristics 


mover (tons) 


Weight of transporter 
(tons ) 


Clearance (ground) 
mm ) 
(meters ) 


Width of transporter 
(meters ) 


Height of transporter 202% 
(meters ) S ae 


"em7113" 
Transporter 
for R-11 


*Turning radius is 


12 meters 


- (ime ¢ crn 
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ceeacente are employed for: 

- transportation of dry missilés. 

- to senate horizontal tests at the technical posi tions. : 
They are two-axle trailers Sa consist of: Chassis; front and rear 


cradles; drawbar; guardrails; undercarriage; brake mechanism. They 
also have rubber straps and bands. 


9. Fueling end Auxiliary Equipment: 
i Auto-loadéers of alcohol "8G14" for the "R-2"; 
~ Auto=loaders of kerosene "8Gi14" for the “R-11"; 
Oxygen cisterns (loaders) “8G15"5 
. + Auto-loaders of oxidizer “8G17"; | 
- Preheater-loaders of peroxide "BGak"; 
| ~ Cisterns #68 hydrogen peroxide; 
.- Mobile compressor units "OG33) $. <& i 
oe Washdown-neutralizing jahieies ngn311"; 
“. Fire fighting vehicles "OI3u 


- Air preheaters "8G25" and “8G27".. . 
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pH 1S 8 oo at aun O% ee: O 
| _ 132/34 [BR Jad £ BS aS aa Lae 
| AV re A ae Sn Ange CR NE Elec ret ae Pe met ie inne A ee wee et < ao eons J ene Pa 
. — | s 7 
| Weight (loaded) 9 9] 9.67 {15.5 1.9 9.1] 9.2 
‘tons . 
{ ; 
| Capacity | 13100 |3100 | 2150 [6000 250 | 1850 | 1900 | 1950 
| _ (Liters ) 2 at 
Po Working _ 3000 } 3000 | 1950 |5700 225 {1 1550] 1900 | 1950 
capacity of | 
! loader( liters) - 
! Weight of 2700 | 2600 | 3116 |6500 300 | 2100 | 1900 | 1950 
contents at 20° : 
Method of pump {pump | pump | press- | press- - - Ji 
| feeding ure ure d 
t . : ' - 
i | 
| Mechanical BVN- | SVN- | NPK- | - - -~ | PN- |; 
pumps type 80 80 yo 12D 
i i : 
! Maximum 250 |250 | 250 |. - - - 950 
! working 
| capacity 
| (liters/ 
minute ) 
7 Pressure | 24 ah, 18 - - - 80 
jo (meter air : 
_ column) ' 
f | 
! Suction 1 ae 45 - - - 7-8 , 
height : 
! 
N 
| _9- | 
| 7 
a 
: | 
| : 
| : 
| | : 
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10s In constructing liquid oxygen et ses: brass and aluminum are 
used; for acid containers ~ aluminum and its alloys; for iodine, 
alcohol, and kerosendé containers = zinc - covered steel up v0 Ool 
to 0.2 mm; for eoetue permanganate - brasSe 


Gauging aoe nede when filling BUaCee in the missile with the 
fuel components: 


- contact indicator; 
- cutoff mechanism of the filling of the spaces; 
- gauging by means of measuring tubes. 

Air Compressor Unit "8G33" 


1l.° This is used for filling the missile spaces with compressed air 
as well as the air bottles (230 to 350 atmospheres). 


ae @ 
Overall weight of the unit - 9.1 tons. || 
t 
Weight witout the "ZIL-151" - 3.2, tons» - 


eee of free air delivered - "9 cubic meters per hour e 


Moisture’ content of delivered air - 0,021 grams per cubic meter, which _ 


7 corresponds to dew point precipitation at "minus 55° Co m3 

Power of compressor - 55 to 60 hpe j 

Compressor rpm - 1,250 to 1,806 rpm of the engine .« 

Maximum ground speed - 25 to 40 km per hour. 

Range of movement in terms of fuel,- 650 kms o 

The unit, ‘consists of: the power plent; air compressor; air system; 


cooling system; regenerating unit;. oxygen-water condenser; control 
panel. The adsorber of the unit is filled with alumogel. 


Photo-Electronic Automatic Moisture Indicator "8Sh31" 


12.: This is used for controlling the humidity of the air which is 

delivered by the compressor unit or from the bottles. It consists 

of: a measuring head with a cooling system; an electronic unit; a 
7 
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power unit; and a front cover. The measuring head consists of; 4 
measuring mirror; illuminating pulbs; 2 photo-elements; 2 objectives; - 
diephragins. The cooling system of the mirror consists of: a throttle; 
@ coil; a preheater and @ heat transfer unit. The power unit is fed 


with 220-volt current. 
Air Preheater 


136 ‘This has: an electric motor; a gasoline burner; grids, through 
which air is driven by a blower. | s 


The air temperature at exhaust is plus 120 degrees C. 
Liquid Oxygen Cistern "8q15" 


14. This consists of: container space; fittings; lateral pressure. 
The tank is mounted on a 2-axle trailer. The container consists of 

an inner chamber, (made of sheet brass), an outer casing, and heat 
insulation. The heat insulation consists of: nipor and mineral — 
wool insulation. The thickness of. this layer is 220 to 270 mm. The. 
daily permissible oxygen loss is up to 5 percent. The fittings ; 
consist: of piping, valves, manometers, ,gas conducting pipes, filding 
and emptying pipes» . : 


. Equipment for Aiming the Missile at the Target 


15. Aiming the missile at the target is understood to be the 
coincidence of stabilizer surfaces I and TII with the firing plane, 
with the first stabilizer toward the target. Aiming the missile - 
toward the target requires: balancing, leveling the gyroscope 

plate, checking the verticality of the missile. By balancing is 
meant the orientation of the gyro-plate together with the gyroscopes 
mounted thereon in relation to the stabilizer surfacess For 
balancing the gyro-plate, a rod and an optical quadrant are used - d 
which are designated for measuring. the angle of inclination of the 
stabilizers to the horizontal. The rod is fastened to the adapter 

of the gas jet vanese On the control plate of the rod, the optical 
quadrant ‘is fastened, which consists of: body, dial, traversing | 
mechanism of the dial. A scale in degrees is painted on the dial. 
The vernier of the dial has_a grid with graduations to one minute 


. (angular). ‘The optical quadrant.: ‘provides for measurement of angles. 


plus or minus 120°. In aiming the missile at the target instrument 
set "8Sh12" is used, which consists of:, a collimator - one urfit; 

electrified aiming stakes - two; dne panoramic sight, and 2 
magnetic Levels e s : | 


eg -11- 
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16. The collimator is designed for measuring the horizontal and 
vertical angles and for use as the aiming point (a distant point). 
Weight of the collimator in a working state is 86 kgs; the field of 
vision of the collimator tube is 10 degrees; the field of vision of 

the sight is 5 degrees; the limits of measured anglest, “horizontal - , 
60-00 of the graduations of the angular gauge (360 degrees); vertically 
plus 6-00, minus 4-00. Graduations: dial—0O-50 graduations of the 
angular gauge; - the sight scale— 0-00.25 (one quatter of the small 
graduations) - vertical angles - 0,-Oal. 





| 

| 

1 

| 

i 

| 

| 

} 

i 

| 

i 

| 

The collimator consists of: - the collimator tube; - the sight; - | 
the upper plate; - the dial (or angle-measuring ring); ~ the lower | 
plate; - fixed section with adjusting screws, and auxiliaries (tripod, | 
small battery of 2.4 volts, cover). . : | 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 

{ 

{ 


17« The optical system of the collimator tube consists of an ob jective 
and a grid. The objective consists of three sections. The grid is 
painted on the surface of the lens of the third objective section. The 
grid of the collimator tube is placed in the focal plane of the colli- 
mator objective. The employment cf the. collimator tube as an aiming 
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point is! based on the capacity of the objective to project the image 
of each point of the grid in the form of a bundle of parallel rayse 
The grid circle is divided into 76 vertical strips. © : 


t 

} 

| 

| 

| 

| | be ee 
| | . On one-half of the grid (to the left) numbers are inscribed in 
a vertical and a horizontal-arrangement: . 3 

| * ee , t 

| 


OL wt 2 F307 ET My mreadoce etc up to 18S. 





ii 
The right half is filled with 18 narrow, letters which are arranged 


in the same way as the numbers; 


Ax<BNC oda lao etc 







. ‘ rz i 
* Last two -- in 

as letters —# 
: i es Hi | 
(The thickness of strips. “ 
: of the grid is the same.) 
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76 vertical strips. 
between them one number each (on the 
. left - 36 numbers) and one letter 
each (on the right- 36 letters) but 
2 spaces on the left and the right 
(at the extremities) are blank, 1sOs, 
they are not filled with numbers or 
letters. 


For uniform illumination of the grid, a ground glass is installed. 
When working under night conditions, the grid is illuminated by a bulb. 
During the day the grid is illuminated by daylight, by means of a: 
reflecting mirrors The collimator has: 4 cylindrical level and 2 
spherical levels for horizontal leveling. The graduation .of the . 
cylindrical level - 1 minute. The graduation of the spherical Level - 


20 minutes. 





ee me me i a ee es rt rr er re ee ee 
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The sight is fastened to the body of the collimator tube. The 
optical system of the sight consists oft the objective, rotating 
prism, grid, and eyepiece. . é 


< | 
18. The panoramic sight is used to aim-the missile.at the target. Fe 
the panorama consists of: a reflecting -prism; rotating prism; the w 
objectives; roof-shaped prism; grid and eyepiece. The angle of the = 
field of vision is 10 degrees. The. limit of angle measurement 
horizontally is 60 - 00; vertical angles plus or minus 6 - 00. The 
panorama grid consists of 2 rows of numbers: upper and lower. The 
upper row, of numbers serves for aiming at the target; the lower row 
for. the balancing of the panorama. | 
: : f\ ‘ er oo : 
| . An auxiliary to the panorama is the screw clamp. The screw : 
clamp serves to set the panorama in its. functional position. The 
screw clanp consists of: the body with supports; 4 swinging 4 
mechanism; the telescope sockets; A cylindrical levels and a control 
table, (for the purpose of balancing the panorama and installing the 
panorama on the launch pad or on a:tripod). The penoramic sight is 
balanced when its optical axis in the zero settings of the angular 
scale is dn a plane with the perpendicular (LL) control strip of 
the table. a % 
For: balancing the panorama, it is fastened to the control table. 
A marking is made according to the collimator (superimposing identical 
markings, of the pahorama and the collimator). Then the panorama is 
tumed with its head down (to 180 degrees). By means of the angular 
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control strip of the gyroplate (the gyroplate which is in. the 





- 


mmm sFCRFT so 











scale of the panorama the identical markings of the collimator and 
the panorama are superimposed. Then the reading of the angle is © 
taken from the panorgma angular scale. : 


The balancing of the gyroplate takes place (at the technical 
position and checking at the starting position) when the missile is 
in.. a horizontal position. | - : 
19. The "R-11" missile has stabilizers 1 and IV below, and the 
itp_o" missile has stabilizers III and IV below. For the normal 
functioning of the gyroscopes, they must be oriented with respect 
to the stabilizer surfaces. The gyromotor axis of the horizontal 
gyroscope must be parallel (lt) to the surfaces of stabilizers 
I and III. The gyromotor axis of the vertical gyroscope must be 
perpendicular to the surfaces of stabilizers I and III, i.e., the 


missile and on which the gyroscopi¢ equipment is mounted) must be 
set perpendicular (f ) to the surfaces of stabilizers I and ITI. 
The values (categories), used in aiming the missile at the targets 


* . 


» OX: (alpha) - computed; : 
Ao oo ae check; ss : 

“Wy (pst) - basic} = : 
Y , | - check; 

: O : - prime direction; .. | 

; Y : - Gauss-Kruger, Ste. : 


Erecting and Lauriching Equipment | 


Erector "8U227": (for "R-11") 


20, The.erector is used: for the erection of the fueled (or. 
unfueled) missile on launch pad (stol) "8U28" or for the removal. 

of the missile from the pad; for the placement of launch pad "8028" - 

on the platform (platform) of the erector; for removal of the pad 

and placing it on the launching platform (ploshchadka), and for 

the transportation of the launch pad. ' : 


Overall weight in mobile position - 25 tons 





Length - / meters 
i | oh. 
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Height - 3.2 meters 
"Width - 3617 meters 


7 Maximum speed - 35 km per hour 


7 Cruising range - 1,000 kms 


1 
' 


| Specific pressure - 0.64 kg/sqecm. 


Angie of ascent and descent - 25 Gegrees 


{ 





Fording depth - 1 meter 


Length of boom: without extérsion arm - Soh meters 
OR with extension arm - 5.8 meters 
“-‘ank capacities: Fuel - 1,400 Liters 
* Oi1 = 65 liters 


a4 


Water - 85 liters 

‘1 
The erector consists of a base and the erection equipment. The base © 
is the "ATE" (artillery heavy prime movers). The erection equipment 
consists of: the foundation (chassis), boom, winch for raising and 
lowering;.the boom, grab,manual drive, and winch. There are terminal 
releases of the winch (interlocking gear). They are for automatically | 
shutting. off the motor of the winch by disengaging the main friction 
clutch and stopping the raising or lowering of the boom at an angle 
‘of elevation of the boom equal to 53 to, 54 degrees and at angles of 
depression of 1.5 to 2 degrees. Raising the boom to a high angle of 
elevation and lowering the boom at an angle of depression greater 
than 1.5 degrees to 2 degrees can be accomplished only by manual 
operation. - a - 





ce ee i rr re i rr ee ee te ee = 
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ee 
4 . 


i The terminal releases consist of;. 2 stops {npor), fastened to 
the boom; the connection of the main friction clutch and the brake 
of the winch. : 


; . | 
- ‘The grabbing tackle consists of: plates; 2 brackets; @ cross 
arms; 2 narrow and 2 wide claws; 2 longitudinal-suppoxting cables and 
2 hand mechanisms for closing and opening the claws. - .: : 


t. ‘ 

The plate is secured by a pin to the inner pipe of the extension 
arm mechanism. ‘The plate on a bearing of the pin can turn 360 degrees; 
it can also turn in a vertical piane. 
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Launching Unit "8u218" 


21. This unit is composed of 8 vehicles and units: 


had 
2) 
3) 
I) 
5) 
6) 
T) 
8) 


The ground transporter with 


Prime mover; 


Erector "8U27"; 


The control vehicle for testing; 


Fueling trailer; 


Z 


Electric transformer unit; 


Gusoline generator unit; 


Instrument vehicle for aiming. : 


The unit is designed for the following: 


1) To transport 


to the Launching platform; 


’ the fueled and assembled R-11 missile with 
warhead, from the point of assembly or storage of ready missiles 


2)' The erection of the missile on the launch pad to a vertical 


pes ee ee 


3) To conduct pre-launch tests with the aid of test-launch © 


apparatus, which belongs to the cae equipment set - 
"80216" s | 


| ed 
4) Loading with compressed air: and the ea arti fuel; 


5) | Provide direct and alternating current for the test-launch 


. BPParaeus? ; i 


6) To aim the missile at the, iatest with the aid of instruments 





dq ; 
T) alo accomplish the launching. < 


Can -16- | 


“"8Sh12", which are aeorsovetcd in the unit; and 
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Characteristics 
22. Weight of the unit without the missile - 31.45 tons 5— 
| Weight with the missile - 37 tong; | 
Crew - 12 men; 
Chassis length - 7 meters; 


Length with the boom - 12 meters; 


Re ER A A fy 
. . 


Width - 363 meters; 
Height in mobile condition - 3.3 meters; 


Height in working position - 12 meters; 


A Re 


Maximum speed - 42 km/hour; 


Cruising range - 300 kmso; 





Average specific pressure - 0.65 kg per sq cms; 
Maximum ascent and descent - 25 degrees; 


Lateral angle of tilt without missile - 20 degrees; «:....°° 
a a ; with missile - 16 degrees; 


Fording depth - 1.4 meters; | 


Capacity of tanks - /gasoline/- 900 liters, oil - 125 liters, 
water’- 05 liters; 


Range of radio communication ~ ‘up, to LO kms « 
Engine - 12 cylinders - tank diesel, 520 hp. 


O30 The: Launching unit consists of: The body, engine mount; trans~ 
mission: chain drive; suspension;' missile booms; launch pad; test- 
launch apparatus ; aiming instruments complex; equipment for loading 
missile with compressed air and starting fuel; the hoisting mechanism . 
of the boom; general electric equipment; radio equipment; fire- 
fighting’ equipment. 
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On the body of the unit are fastened: 


’ oe 
| 
po . 
| 
| 
| 
| 
| 
| 


'. 2 compressed air cylinders; 


2 boxes with electrified aiming stakes; 


2 stops (upor) for the hoisting boom; 


- 2 auxiliary tanks with fuel (150 kgs each); 


ee ee ee ame Ne 


t 


2 hydraulic jacks ; 
- bottle with launching fuel}; 


- cabinet with valve installation for raising the boom and 
the system for filling with compressed air; (on the left . 
side of the unit) | 7 ! 
On the right side is installed.the winch ‘for ‘raising..and 
léwering the launch pad and’ for lowering the boom with- 
out the missile. 


. 


Ground Carriage (lafet) "82k" 


oh, It is designed for; the transportation of missile "R-2" from 
assembly point to launching site; erecting the missile on the launch 


pad; fueling the missile. \ 

Characteristics 7 : | : . , £ 
Weight of carriage - 13 Lond (without missile); 
Lerigth (without missile) - 18.1 meters; 

Length (with missile) « 19.8 méters;. 
Width in transport condition, - 3 meters; 
Width in working position - 5.9 meters; 


Height in transport condition (without missile) - 3.3 meters; 


Prime mover - "A}T" (artillery heavy prime mover); "5 


va , : 1 





t 
Maximum speed with missile - up to 20 kms/per hr. 
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The carriage consists of: chassis; serew supports; boom for raising 


ea Ie : s a es: x e s 
the missile; hoisting mechanism; wheel drive; auxiliary equipment. 
; 6 


The boom consists of: framework; 3 supports for holding the missile; - 


connecting device; connectors for loading the missile with its 
working components o 





The framework consists of: @ Longitudinal beams and cross-bracinge 
Three supports are installed on the frame (the upper, the middle, and 
the rear). The upper suppoxt consists of 4 cradle and 2 moveable 
clamps. ,Thte center support is used for securing the missile when 
transported without the warhead. The. rear (lower) support has a 
cradle which swings mechanically with respect to the longitudinal 
exis - this permits the smooth transfer.of the missile from the 
carriage to the launch pad. 


Crane "8T2L". 
DN a ieee eennaaieaiaal 


25. The crane is a gantry type, semi-portables 


. ‘A : 
Weight - 13 tons. _ 
Lifting capacity - 16 tons; : | 
Length ss meters; 

; Hetght - 3.2 meters; : : | | ° 

° “Width ~ 2.7 meters; : pe | : 


, i t a 

Lifting height of hook ~- 5.5-meters (which is very Little! }. 
‘Ehe crane is not perfected, but. the existing cranes are 
being used. 


a 
rH 


Crane “pr22" 


26. This is designed for translLosding, the missile and for connecting: 
the missiles with the warheads. The crane is 4 sitting type with an 
inclinable boom. Its design permits the movement of the missile by 


the crane for small distances at an average speed‘of 5 kms /hour «. 


c : 
Weig:.v of crane - Tol tons; 





Weight of prime mover - 13.5, tons; 
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Weight of universal traverse - 460 kgse; 
Length (with prime mover) - 15.1 meters; 
Height in mobile condition - 3.2 meters; 


Height in working position - 8.6 meters; 


Width - 3465 meters. The erane does not fold in width to the 
maximum clearance dimensions of the railroads. Therefore 
when transporting it by railroad it is necessary to remove. 
one section (skat). This is very inconvenient. (The maximum 
railroad clearance is 3.114 meters.) 


27. Weignt lifting capacity of the crane (with the perieaton boom | 
~ length): 


At: -1235 meters - 12.5 tons; 
% a 


: 2.05 meters - 9.3 tons; 


6.5 tons; 


3.2 meters 


4.6 meters 4.8 tons; 
: \ n 
-5.6 meters 4.0 tons; 
ae he = : e 
6.5 meters 3.5 tons, 


u 

: | 
The indicated weight lifting capacity is valid at an angular inclination 
of the platform up to 5 degrees. At an inclination of from 5 degrees. 


to 7 degrees, the weight lifting capacity decreases by one-fourth. 
At, inclinations above 7 degrees, frane, operation is not permitted. 


Wind load - up to 20 meters see second. 


The crane has an alternating current generator (synchronized) = 1,500 
rpm; (36 kw ); and 2 electric driving motors (asynchronous. with ‘short- 


circuited rotor - up to 5 rpm - (7. 5 kw) - 


Multiplicity of hoisting eacrieK. of the load - 9; 
:. of the boom - 6. . 





Hoisting speed - li..2 meters per minute. 
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Maximum elevation (H) of the hook - 7 meters 


28. The erane consists of 2 basic parts: the prime mover ("Z0L- u'* 
157v"), on the platform of which there is 6 control panel; — | 
alternating current generator; an rpm regulating cabinet; a 
sitting-type coupling equipment; and 


ars | 

mechanisms for hoisting and lowering the boom and the load, | 

wheel drive, brake assembly, electrical equipment, and auxiliary — 

equipment. 
The boom consists of the pole, créss-bracing, and the head of the 

| 

| 


f 
{ 
{ 
| 
{ 
i 
| 
| 
| 
t 
| the crane semi-trailer, which consists of: chassis, boom, 
, boom. 

| 

| 

1 


The mechanism for raising and Lowering the boom consists of: 
winch and the block and tackle. : 


The mechanism for raising and lowgring.the load consists of: 
winch and block and tackle (ise., two separate mechanisms. ) 


The winch consists of: the electyic driving motor, «. 2 electro- 
magnetic brakes of the shoe type, reducers, and, drums (both 
winches ;are alike). 


‘ij There is a governor for limiting joad hoisting. This prevents 
the crafie from being overloaded and overturned. 


dj = i i. 
There is also an rpm regulator on the crane which is an electric 
motor run by direct current. j 


rt } i 





Launch Equipment 


29. Laynch pads: “8U28" for the, "R-1L" and "6U23" for the "R-2!": 


nn ete ee Me we ee nn 
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- | 
| Pad Type | 
: s : G ‘ 
. Characteristics | « . "6U23" "828" 
Weight of pad (kilograms) ~  & 2,500 550 | 
Width of pad (meters) " 2.55 © 16S" 
| 
| Height of pad (meters) - 4 lab 09 
; . 
| : -21- 
| ] {| < > . 
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to be mounted on pad (tons) 


Average specific pressure on the 


supporting platform (kg per sq cm) 225 0.65 


‘Height of elevation of pad (mm) 150 300 
Angle of traverse (degrees) 360 — 360 
Maximum allowabié weight of missile, | 22 565 


as Pad. "By 23" consists of @ base, deflector, and rotating parts 


-in a rotating mechanism. The lifting mechanism has 4 screw 
Jacks, a reducer, and a braking mechanism. Pad 823" is 
mounted on a reinforced-concrete platform, measuring 5 by 9 
‘meters and 1 meter deep. 


be Pad "8128" consists of: a base with lifting mechanisms, 
deflector, turning parts of the pad. The base is 4 welded 
“triangular frame-work, resting on a support plate. 


" The Lifting mechanism is 3 screw jacks; the jacks contain 4 
braking device. The gas deflector, is of 4 welded structure of 


. a 


sheet steel, the thickness of which is 6 mm; it has a 6-sided 
guiding pyramid with a head of heat-resistant steel. 


: The turning part consists of two rings connected by struts. 
The turning portion rests on ball bearings. 


The "8U28" may be mounted on the ground without prior 
reinforcement. 7 : 
| ; | : 
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Ansa MpOUSLUONCTDa KUCHOPORHEIK WACTCDH UCNOMLSYCTCA MATYHb 
it 


“UY ANWMMUHMK 3 LAK KUCNOTHKIX CMKOCTCH ~ ANWMMHKM KU CTO CHAD; - 
it » “ 
ANA @CiKOCTEM HON CMupT bh KOPOCMH — OUMAKODOHHAA cTamb —— 0,1 | ‘ 


* 


-0,2 MM.$ SUA MCpM@yuravarTa HOTpNA — JQTYHB,. 
’ ’ + 


" + 
, CNOCOGEE AOBMPODKM Mpv BSAaMpanKe CMKOCTeH sanpapOUHEIK 


CpchetD wv paKkct : | 
~ KOHTAKTHBIM CUPHAMU38ATOp; 
- OPpaHuyUTors HONOMNCHMA eMKOCTEH; . . ; 
~ RO3MpODKa C MOMOLb MCPHBIX Tpy6oR. 


ot i te set ot om PR oe Ee 


| Me ‘ 
nee Bos mywHO-KONDeCCOpHaA 
| cTanuva "8133", : 
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TipezHasHAUCHA TAA 3ANONHCHMA CKATHIM NOSAYKOM CMKOCTGHA paKerT U 


HoOsLyuHEK Gannovnon (230 - 350 armocdep). 
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Bee 6e3 "3¥J-.451" - 3,2 TOHHEI, ; | 
TipousDONMTCAbHOCT!, NO CcBOGCAHOMy DOsnyxy — 90 Nene. | 
BnraxHocTh pEwapAeMOrO DOBLyxa —- 0,024 rp/Me uTO coOoTneTCTDyecT 
rouxe MaLCHMA pocst "-S5°C", / | 
Mowwoeth cTanuun —- 55-60 nec. 
CxopocTb o6opoTon KoMMpeccopa:i~ 1.250 OOOpeToOB D MUHYyTy mpu 
1.800 o6oporop/mMuHyTy aDuraTona. 
Mokewmanbyaa CKOPOCTh ADMKCHUA ~ 25-49 .xm/uac. 
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CTQHUMA COCTONT M3 : cunonol.yoTakonxn 5 DOSAyWHOrTO KOMMpeccopa; : 
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SoTo-9NCKTPUHHH anTomaTuiecKnh : 
VHIMKATOp vAAKHOcTM "SM3i". 


» 


Tip2RHAsHayaetcCa BIA KOHTPOMA BAOKHOCTH poshyxa, mogapaemoro 

KOMUPCCCOPHOM cTuUHUMehH UNM OAnnOKAMM. 

Cocrour ua: MSMCDUTCADHOM TONOGKM C CUCTEMOM QXMAXLCHKA 

9NCKTPOHHOrD 6noKa; 6nOKQ MuTAGHMA, mepel= 

HCTO WHTK2. | . 

VsMCpuTenbHaA TOMOLKA COCTOMT M3 : VSMCDUTCNBHOrO SCPpKEMA; 
JQMMOUKM NMONCDETKN; ADYX GPOTO-9NCMCHTOD}; 
aDyx o6'exrupon; EMOPparMel, | 

CucTGMa OXNAXICHYA BCDKANA COCTOMT MUS % MPOCCCHA; BSMCCDUKS; © 
MOMOrpevaTCAA; TCNIOOOMCHHMKA, 

Ha nkon OnoKa muTauua nonactes 220V.- 

11} 


om He ee et tae ere me mtn 
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- Moxorpepatdn» posayxa. 
ViMeer : oncKTpO-uBuraToONb; OCH3suHORyl TopenKy; KONUCKUKM, 
ucpe3 KOTODBIC rouneTca DeHTMIATOPOM DOsayX. 4 


O- 0 
t~ ‘posayxa Ha sEKOLe papHe +12C. 
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Kucnoponued uuctepHo "SPis" . 
CocrouT va : Bi OGniTs QpMATY ps; CTOPOHHCTO nopnenna, 
Uncteépra os6opymopaHa Ha ox ocHoM ‘Ipuixene. F 
EMKOCTBR cocTouT us DHyTpeHHoro Icocy#a, (usroTODACHHOTO U3 
nuctopo# matyuu), HopyRHOTO KOxyxa uw TonnoMsonAUUM. 
TenunOUsONAUMA COCTOMT M3 ¢ HMTOpS WW wiaKkobon DaTBI. TomuuHa 
sTOrO cHOs 220~270 um. 3B cytxu paspomaectca Tepath no 5% 
Kucmopona. Apmarypa cocrout iis rpyOonponosx0B, beHTuNON, 


MAHOMCTPOB, yKaseTcnei, rasooTHo,HOk Tpy6H, HANONHUTCABHOM M 
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OG opynonaHue 
TIA _HODCKCHKUA PAkeT D WCMb. 
‘ . : ‘ 
‘Toa HADBCHOHMCM PAKCTLI CD UCN NOHUMAWT CODMCMCHMe MIOCKOC— 
reit cTa6uausatopop Iu IIT ¢ naoeKocTaw CTPCHbOL! MCPD cTa~ 
GUAUSATOPOM Ha Leb, 
HorencHui pakeTLi D UCM MpesumecrbyctT : peTupobKa, ropu— ' 
| | SONTMDODAHNeG MPO 
HNATH, KOHTPOIS 
| DCPTUKANBHOCTU 


POKCTH. 


Tlon weTupoDKO NOKMMANWT OPMCHTMPODAHKNC PuponMaTEl BMCCT@ C . | . 
PUDOMDUGOPAMU, HOXORAWAMUCH He HEL, OTHOCUTCNBHO MmNOCKOCTOK 

= CTAOUNUSATOPOL. 

Jina weruponKm ruponmarn mpumGuawrca uTcHra uM onTruuecKuh KDA 


WM3ATOPOD K TOPMSOHTY. i r “ ie 


4 i “ 
; , %Wranre ycorauapmupactcu He nopxerone rasocrpyunEx pymch. 
Ha KOHTpPONDHYH WIOMARKY WTAHTM yCRAHADAMDENT omTUUeCCKHH KRCL= 


paHT, KOTOpsIY cocTouT ua i KOpMyca, auMO2, MODOpoTHOrO Mexar 
hYSMa JIMMOO. | | 

Ho mumMO¢c HOHCCCHA IKANa D rpaayenk. 

Honuye muMOa umceT ceTKy C UCHOM TORCHMA 2 OAHY muryty(yrmabyw). 


. Oo 
OntutocKuit KDaXpAHT COgencympact wemMepeoHUe yruon +120. 
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= pPQHT, KOTOPS MpPCAHASHAUCH ATA MAMOPCHUA Ye -HEKIOHS eTagu— | 
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; Gna HADONCHMA PAKCT B Yen NIDUMOHACTCS KOMNACKT MpMoopod 

"eui2", KOTODEM DKMOUACT : KONGTMMaTOp -— 1 uTyKa; 971eCKTpO- 

QMUUKPODAHHbIC DCXK — 2UT.3; PAHY MaHopamy u Aba MOTHVMEHBIX 

“7poODHA. ss x 3 2 
KonAUMATOP MpCaHASHAUCH AMA. UVSMCPUHMA TOPMSOHTOMBHUK - | 


Mi BCOPTUKANIBHIK YruoD M OHS MCNONLBSOCAHUA B KQuCCTLC TOUKK 
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KonauMatop cocTouT u3 


yrmomopa (360°) ; 


0 


: ropus0HTansHorO --~ 60-00 ae seHunh < 


pepruxambHOorO -—— +6-00, -4-00. 


Ucna 20ncuust :- mumMOa -— 0-50 gORCHUM YrAOMCpA. 5; 


-— corku Busupa —~ 0-00,25 (4 monbm goneHuit) ; 


~ DCPTMKaAIbHEX yrsaon -- O, -0,1. 


s . 


KOAIUMATOPHOKM Tpy6KMH; DBusNpAa; 


pepxHero vcHonanus; sumOa (uan 


YPROMCpHOPO KGAbYA)} HWKHCTO OVHO@ © 


OHM HOMOADMRHOLO Kopryca Cc 


yCTQHODOUHEIMM DUHTAaMM, MPUHALICKHOCTU 


(rpeHora, GSaTapeitka -- 2,4V, exon). 


Ontuucexag cueTema KommumaTopHo Thy6xm cocTrouT us o6'cKTuna 


u GoTKM. 


- 


$1 rn tr 
O6*cKTMD COCTOUT NB Tpex ONOKOD, UCerk. HAHCCOHa HE MODCpX— . 


; ro ™ 
HOATL JMHBbI 37° CnoKe OO 'CKTUDA, 


i 


CeTKa KONAUMATOPHOK Tpy6Kr NOMAWCHS BD MOKAIbEOK 


rnocKkoeTH o6'eKTuba KonauMutopa. * 


Vicr0nb30DAHNC KOANMMOTOPHOH TpydKu BD KaYeCTRG TOUKU 


HADORKM OCHOBAHG Ha cbOfeTBC O'cKTMBA Nepexapats “wZ0OpaxcHuc 


KOXROM TOUKM CCTKM DBD DUIC nytike NAPA Os b HbDS qyucn. 


Kpyr cetKu pasdoncn Hb 76 hoprukaONEHbIX MOTOCOK. 


Ho ozHOm nononuHe cevku (dycna) HAHCCCHEI UM@pE B 


DODTUKONLHOM ii POPMSOHTOMBHOM MONOKCHUAX ¢ 


47° ONG M4 5H 2...) + W TAK WO 18K. 


ae te i 
[PABA NONMOMMHO BAMONMHCHA DOCOMHARUATEN Y3KUMM OYKDOMM, TOO 


f 
Y.CHN? KOTOPEIX TAKOC XC, 
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Bee KonIyMaTOp. BD pasoucm monoxcuuu -- 86 KT.; WONe BpCHMA 
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(TonmuHa Mon0coK 
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| | OYKDBI > 
f 
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ceTKU -— O2MHaKODAa). 


76 DOPTUKAIBHBIX MOHICOK. 
MCKLY HUM nO OHO uM@pe (cneDpa) -- (36 unop), 


uno ogHO% 6yxpe (cempapa) —~ (36 6yKD), 


—— UMCTHIC, T.C. HC 3ANONHCHEI WUNm@pamu UM 


OyKDaMu. 
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( 
( 
( 
( 
( 
( 


> 


\ 
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| 

| 
| 
mO ADO ACNCHNA cNeCna Hu Cimpape (m0 Kp2am) , 

I 

j 
Inf pAaDHOMCPHOTO OCDCWCHMA COTKU yCPaHADIMDACTCA MAaTOROe | 


CTOKULOs Tipu pasgore BD HOUHBIX yomrOnMNAX CeTxAa oenenacTca 


JAMNOYKOK. WaOM cCTKSA OCDCWACTCA QHCDHBM CDCTOM, CTpaxac— 





MEIM SCPKEROR. | ) 


He KOINMMATOpC MMCWTCA : UMAMHEPMYCCKMM ypobeHb u Aba 


at 

apuyeexoro ypopHa -~ 1 munyTa. \UcHa 3CHCHMA MapOSOroO YPIDHA 
‘ td fs 
-- 20 MUHYT. . 
Ix : 


Busup yEpennéy HQ KOpMyce KONAMMATOpHOK TpyOKu. (OnTH— 


UCCKAA CUCTCMA BUBSKNPA COCTOUT U3 : o6'cxKTuba, o6opaunDawieuca 





t 
| 
| 
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| 
/ WapOBbk yPORBA ANNs POPUSONTHPODAHHA, UcHa gCNCHNA UMAUK- 
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NaHopama MPCAHASHOUCHS 2UnK HADCLCHNA POKCTEI D Womb. 
CocrouT naHOpeMa M3 : OTPOKATONbHOK MpusMel; OopounDanychca 
} , ipusmer; o6!'cKruna; KLM OpasHoH TIPU SMBI§$ 
COTKN U OKYRApA. | | 
Yrou MONA 3PCHUA 10°, Tipehen ASMCPOHNA TOPMBSOHTANBHEX yrsoB 
60-00; cseprukonbHEX yruon 46-00, 
CeTKa MAHOpaMbI COCTOMT U3 ADYK PARZOD uNG@p : DepxHero u 
HVUXHGTO, : 
RopxHuit PAL UM@P CHYKMT AIG HAVCLCHMA BD UCIb; HMKRMK DAL 
HUA WSTUPODKU MAHOpeMBl. 
TpunagnoxHoc? bw MAHOPSME! ADIACT CA cTpy6unHe,. Cayxurt 
eTpyOunHa ANA YCTQHODICHUA MOHODOME! B paéouce monoxcHKe, 
Coctout crpy6uvHa v3 : KODMyce c sakpaTamu; MCXOHM3MQ KaYaHUA; 
KOP3MHbI NAHOPAMS!; ADyX UMMMHApMYCCKUX ypOSHCH uM KOHTPONbHOTO 
erofiuna, (npenHasHoucuHoro gna weruSonnn TAHOPAMEI U yeCTaHoDKU 
MQKOPEMLI HA NYCKODOM cTone uv TpCcHSre, c 


o 


Tanopama cuntactcn oTperupohaxHok eenm onTMuyecKan ocs 


“tt oy % 
ec fipu uyneppme ("0") yerauyonKkax yrndmce va HOxOSuTCA BD nlocKocTN 


nopreHnuKyLApHoH (1) KOHTPIILHSH MKAHKC CTONMKE. 
Ank weTupodpKy MOHOPOMy YCTAHALAMDOW? HQ KOHTPONbHEM CTONUK. 
MpomsDOMMTCA OTMCTKA NO KONAMMITODY (CORMCHICHUCM OLHOMMCEHBIX 
BHAKOD NAHOPAMZI M KONAMMeTOpPA)LS Satcem maHopema TODOPAyy ACT CA 
. O 

ronoaKow puus (Ha 180°). Yracmepom naHopompl mponspogsutca 
CODMCUICHUC OJHOMMCHHDIX 3HQKO3 KOINMMATOPA MU MAHOPOMBI. Iipu 
TOM cHumactca oTrcudr yraa c yrmomepa nNaHOpenmBl. 


i: é oe ae ie ee " os . ae 


- 


: WeruponKa ruponnatH npovsnoftutcs (Ha TexHuuoCcKon 


Sy 


MOSMUMM M KOHTpPONb HQ cTaprozo%# nosv¥uuu) mpm ropusoHTanbuom 
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pexota "P-2" pecuonaractca orabununatopamu III mu IV bums, 

Ind HOPMANBHOFO MYHKUMONMpPODeHNA PupONpPKSOpoD, OHM DOMKHB! 

ObITh COPUCHTULODAHE OTHOCMTOIBHO MIOCKOCTCH CTAOuUNMNSaTOOCD. 
Ock rupomoTopa PUDOrOpNSOHTA CwKHa SrIrh napanienpye ({}) 
MIOCKOCTU CTABUINZATOPOD b% LiL, Ocb rupomoropa rupopepri~ 
KQHTA ROWKHO ONTH NCPNCHENKYIALHS cL) MHOWCKOCTU CTAOUNIUsATOPOD 
T wuIII, T.c. KOHTpONDHeA HAHKA TUpPOMIATHI ( ruponnata KOTODOA 
HOXOMMTCH B pakoTe uM HA KOTOPOM YCTAHADNULODTCA rupompu6opsi) 
WONKHE ObITh yYCTAHODNCHa NepnoHavKynapHo ({) muocKocTu cTa6u— 
susaroposn I uIfi. 


Bonmunus: (Karcropyu), ViCMONbSYOMbIC MPK HADCACHMM PAKCTE BD UCKB ¢ 


X(anpda) — nuewncncuuoe ) 
Bic C i 
cH — KOHTDONSHAA$ 
% 1 ¥, ) £ 
("neu") GF — ocHopnaa; ) . 
ir a r ) : 3 
We KOHTPONbHOA ) 
bi fi | 
Q = ocronHOe HOMpADACHNe $ ) | 
C ; H ) 
os y - faye - Kpwr. uu Tt.a. ) 
G * 
ie 
YeTauonoynoe ‘uM cTapronac ! 
= o6opyicnarue : oe , o a 
a 
‘t 
: Yoraxopuux "gyee7" ans "Peqit) J 


7 
| 

“] 

mmm SECRET 72 

Paxetm "P-11" pacnonaractcs cTadunausatopamu I u IV Buus, 2 | 

| 

| 

a | 
' | 


YCTAHODWMK MPCRHASHAUCH : AIGA YCTOQHODKU 30mpapnecHHok (uan 
HOSQMpADACHHOM) paKers Ha nycKoD som ecTon "8Y28" nunu BIA CHATUA 


pAKCTH CO cTonas aA yereHoeky ny CkOBoTO crona "8Y28" Ha 


mearQ~opvy YCTQAHOuUMIKaA; LAA CHAT HE cToHe VU YCTCHODSKU Cro Ha 





Va 


| -OTapTOByH MAIOMAAKy U WAT npokenopmMpoDK myckoporo crTona, 
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Bucora -— 3,2 merpa. | 
liupura ~ 3,17 metpon. 
MakcumonbHaa cKopocTs — 35 xm/dac, 
Banac xogze - 1.000 KM. | 
Yaenbxoe gapnexue — 0,64 ee/en 
Yron mon'ema wu cnycKa - 25°, 
bpoz — 1 meTp. 
BauieT CTPCIbI : OCs yLAWHMTONSE ~ 5,4 merpea, 
c yanuuuutTonom ~- 5,8 moTpa. 
‘EmKocth 6&Kop : TOtmuna ~ 1,400 nutpon, 
macna — 65 AUTpOD, 
pom — 85 mutpon. 
Yeoranoomvk cocTouT u3 6asii u mom'emMHOrTO OOopyhobeHud. 


O6umk pce Gb MOXOMHOM MOMOXCHUK —- 25 TOHH. 
. e Jlnuua - 7 meTpop., | . 
Boso — "ATL" (aprun. taxenmt Tarau). * 
i 

Ton OmMHoOe O6ODyRODAHVC COCTOMT Mac: 

- ocHopanva (pamzt) ; 

-~ orpen; — 

~ neOCaKM NOA'GMA, w OMYCKAHMA CTPONLT; 

- gsaxBaTa; | 
- pyyHOrO mpupona uo 

— mne6cakn. - 1 
VimewTcs KOHUCDBIC psxmOUATOAY. TOOSAKM (6noxupoaKe). . OHu 
NDCAHASHAYCHB! DNA ABTOMATHYCCKOLO, OTKAWUCHMA GouraTrelAa OT 
neobaxy TYTEM DEKNMOUCHUA PAQGDHOTO QMPMKUMOHA M OCT2HODKU 
aon'ema MIM ONYCKAHUA CTPONkI Mpv yruc DOSDEMeHUA CTPCHB, 
Pé-DHOM 53°~54° “i mpu yriax ¢KIOHGHUA 16°33" 


Tloa'!@m oOTpouL! HQ OONbUM yron DOSDEMICHMA MU OMyCKAHNC CTPCIB * 








. . ‘ . 9° . ‘ 
H& yO CKIOHCHKA Gosuee 1,5°b2 MOXHO MpPOMSBDOANTh TOMBKO 
PYYHSIM MPUBOTOM. 1, 
2376 
\ re 
*. c 
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KOHUCDEIC DBKMOYAaTCAM COCTOAT M3 i: AnyX yMopoB, sakpen~ _. 
JICHHBIX HA CTPCNC$ MpHDOLA PIADHOTO HpAKGNOHA M TOPMO3A 
B3axpaT cOCTONT M3 $ NANTHS @wADYX KLCHUITCHHOB, <AByX 
GananevpoD; ADYX y3KuxX M ADYX WUPOKUX KUMWHeH; ADYX MPOMONbHO 


—“MODLACPKMDAWWMNX TpOCccCoD M ABBY PYUHBIX MCXAHUSMOB AIA; CBDCICHUA 





Vi PASDCACHMA KICWHCH. 
Ilnute. ¢ MOMOM}) NempEya KPOIMT CA x DHYTPCHHeM Tpy6e MCxXaHusMa 
YIIMHCHMA, ThiuTa HO MOSWMMHUKC NubUa MOKCT MODOPAYUNDATSCA . 
HO. 360°: MOKOT HO MpPODOPAyUMBEeTLCA M B BCPTMKAABHOK MIOSKOCTH. 


Ps 
ET 


arperar "“8Y218". 


| : 1. ) 


97rot arperat saMCHACT BOCCMb MAWMH M arperaroc. 



















Bagcuaet : 1). Tpyxyropyo Tonoary!'c 
“ 2), Tsarayom; cf i H 
4 3). Yeranopmnx. "BY27"3 

4), Mammuy yipensicHMa ANA ACTRITAHNSA; 
i. 5). Tpwuen ana sonpanky; 
c 6), Onexrpo-npeodpasonaronbHslt arperat; 
7). Beuso0-sncknTpuucexmh arperer; H 
8), MpuOopuy mauMHy ‘Ba HODCLCKMA, 


Arperar MNpeCRHA3sHaucH AIA ¢ oO - 


. 
PTonobHOM yvacthn paKersr "P-11", of HYHKTA MORTORA WIM CKIaLA 


| 
| 
| 
| 
{ 
| 
| 
| 
{ 
| 
| | | 
| 
| 
| 
| 
| 
| 
| 
i 
| 
| 
| 
POTODLIX DAKCT HQ cTapToDyn mfowmeaaKy; 


2), YerauopKu paket c MycKODbIM CTONOM B 


DOPTMUATbHOC MONOKCHUC} “1 ; 


7 J | i 
3). TMponeacHua npeacTaproDrm MCNEITCHUM C MOMOMb) 


; rt 
VCHLITATCNbHO—Ny CxXODON onnapearynsl, Housouchca upunayeKHoCT SN 





eraproporo arporeta "8Y218"; “ 


o 
i. 


{ 
| 1). TpaHenoprnpoDKM 3ampeaDACHHOM Mu CTHKODOHHOM C 
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4), SampanKu cxaTeEy DOSAyXOM M MyCKODEM PopH4iuN; 
5). _ Una OOCCNCYUCHMA NOCTOAHHEM M NCpeMCHHBM 
TOLOM UCMHBITATCIBHO<NyCKODOK annaparypE} 
| 6). Una wapenenya pEKeTEl D UCNb C MOMOUbO 
mpuoopop "Sie", Haxonawuxca HeTCCPCACTBCHHO D arperetTc; u 


8). Una npovsponerna nblerpena. 


Bee arperata 6es paket —-— 31,5 TOouK; 
Bee ¢ paKcTOo’ m~/ 37 aes 


OKuMaAK - 12 woronpeK; 


.Jnvuue mo KOpmycy -- 7 Merpop; - 


Tnyua no erpene —~ 12 merpon; 
Uupuna —— 2,3 metTpa; b 3 
BpicoTe B MOXOLHOM MONOXeHUM ~-, 3,3 MeTpA; £ 
Bricgta B padowem momOKCHMM -= Ae MoTpOn; . 
MaxevumanbHaa cKopocrah -—~ 42 nm. /uacs 
Sarge xona —~ 300 KM. a. © ae 
Cpenkee yuenbHoc aaDmcHHG —— Q, 65 — 
Mpeononennte m0g'emMa mM crycKa -+ 25°. 
BoKODOK KpEH 6C3 pakecTsl —— 20°; ec paKcTOK -~ 16° 
Bpon —~ 1,4 morpa; s ik . 
EMkocTs 6aKob -— 900 autrpon, Moon = 125.m., Don — 85 Ne; 
WenbHOCTS pamvo-cpaAsu -— TO 40 KM. 
Inurarenh — 12 uvauunpop, TaHKODBIt ausenn, MomHOeTHOD’520 nom.cua. 


ed enh OF Gee 


CrapTtobpom arperar cocTout u3 ¢. KOpHyca; MOTOPHOLK yoTanosKu; 
° TpaHemuceun; PYCCHMUHOTO DDUKUTONAS MONDecKy; 
0 CTpCIEI nos! Oma. pakeTb;? nycKoDOrO cToma; MernbeK 
manGuenosiyeRonel annaoary ais KOMIMICKTa mpnusopos 
i HODCRGHUSA$3  CUCTCMEI 3QMpBLKK paKcTHE OxOTEM bO3sLyxon 
7 “i ityCKODbDIM ropiouin ; fon! dnuoro MCXOHUSMa CTPCALI 


O6mecro sIeCKT: OOSODYAODAHMA j PCMKoCobopyAoDeHKaA; 
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er er ene OPUYCO GPpCrete yee 


~ 2 6ANNOHA CO CKATDIM DOSAYKOM; 

- 2 SWUKGA C SACKTPOMMUMPODAHHEIMM DCXOMH; 

- 2 ynopa cTpenz mog,' OMe} 

- 2 nononnuTensHpr OaKc c ropouum ( mo 150 xr.)3 
~ 2 YUDPOKDAMKPaATA; 

-- GANIFOH C ITYCKODBIM TOPWUMM; 


eer. 
- wKad C DeHTMIbHEIM yeapove sou non! OME, OT PRIM ape ee 


(hiwheoane note ns en tie Be . 
_ * r. i 
’ 


7 reo oe 


| 
| 
| 
: CUCTOMI 3ampaDKM oxaTDIM BOXLYXOM} afi ce mendt i wieuuaeh ga ugar ten 
° ; Fe Ey Sle ae ee a 
cropoHs arperata °/.; a a 
ay — c mpanok cropoupr yeraHoameHKa weet ga ce at 
ONyCKAHMA TycKODOrO cTola u onycKaHua CTpCrH 
| 


6C3 pakcTH. 


Ppyxtropsit noger : 
ngyaan, | 
ae . 
MipenHasHaueH ANA $ TPCHCTOPT MpUDHH pexetn "P-2" ¢c TyHKTa 


PAKCTH 4a nycKOQDO cmony, AAT -sOTpEDKK paKCtTE, 
| Bie nagera — 13 ToHH (6c3 pakeTsi) 5, 
Inwu. (6e3 paxete) - 18,1 merpa; 
Tiuna c paxctoh - 19,8 uerpa;, i 
Unpuua DB MOXORHOM NOMOKCHUM —- 3, MCTpA; 
Ilupune Db pagéouem monoxcuuu -- 5,9 morpa; 


BsicoTa Db MOXOUHOM MOuOKCHUN (603 paersi).. — 3,3 meTpa; 


Mee 


Taray — "ATT" (apr, Taxcasit narau) 3 he 


MaKcumab Hoa CKOPOCTh AnuKcHMg C pperon - ac 20 nu. /dae. fail 
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pOMbig BMHTODOM ONOpbl; CTPC.tEl nos’ 


Onan Cam Cap ets pte Se aD OS ee Se ee oD 


iT 
GMa DAKCTH; MOL'OMHOTO MCXQHM3MO; KoOMCCHOTO KONA; KOMNICK= 
e 


TYyWWOrO OOOPyYAOD-HMA. 


Crpoma cocTouT “3: pepe; Tpex onOp LA KpenmcHuZ 


PE2KOTEI; CTEKODOUHOTO MPUCHOCOGTCHUS 5 


KU POKOTE PAOOUMMKA KOIMMOHCHTOM). 


Popma cocrouT us: ABYX NPOLOTbHDIK O6anoK vA MONCPCUHbIX 


| 

| 

| 

| 

| | 

ucmincae. | hs eee @ yeTtcHoDmcHE: 3 onopsl (pepxHAA, CPOHHAS Ui 





SOUHAA) . 
BepxHad omopa cOC*OUT M3 FORE M ABYX NIADUKHSIX BOXDESTOD + 


CocLHA OMOPA APCAHASHAUCHA LAA KPCIVICHMA POKeTH rpaxcnopru- 


pOBKe 6¢3 FON DHOK wactu, 


Banna. (HuKHaAS) OTOpQ MMCCT NOXC MCXGHMYCCKOPO “MOKQUMBOHUA 


"Sh 


OTHOCUTCIBHD TMoncpeuHok ocu ~'eTO d6ccnounpacr nadpyoe nepe= 


KFOLLDOHMC PAKCTEI C Haheta He ‘MycKopok cron. ER 


a ene we ee ee n ee o a 


we 


i, 
a 


KOMMYHRVKOUMA BIA sompape 


wt 
































a 
| . Kpan “or2i . mA 
| : . 4: ¥ 7 vr : eG 
KpeH KOSNOBOPO THN, NOMVCTCUMOHOPHDIN Sy 
3 . 
Bec — 13 TOFH. 
0 ; } 
| Epy oa? UmHOoTS — 16 TOHH; 
; 
hawk io =~ J M3TPOD ; 
3 I r 
: Buicora —.3,2 MeTpa; 
[: = 
Mupuna ~ 2,7 moTpa; es 
Bucore non'éma Kpoxa ~~ 5,5 Met aA =-— OUCHS Maso ! KnaH HG 
conopticnon, HO KMCHWOMCCH KPGHEI cme 
ie 
HCHOMB SYNTH, 
| I 
ee =~ it bee 
1 . : 
: J 
tt - 4, fj ~ 
| 5 S = 
| 5 A i 
; {4 g ’ «% fa @ 
f . MM . ¢ : 
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| at : it yo 
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Jt 
| - E = nee 
: ii - s ; 
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Kpan "8T22", / 8 Spe Te 


TlpeQHt.3HoUCH ANA Meperpysku PAKCT M AWA CTHKODKM PAKCT C 
POAODHEMM YacTAMU,  KpcH CuACIbHOTO TUNG Cc HAKMOHNADNCiCA 
eTpono#. Koxerpyxuma nossonacr nepesosuTs KDAHaM: paKery 
HO MONLIX DAIBHOCTAK CO GDCRHCH CKODOCTSN 5xm./uac, 
Bee KpaHa -~ 7,1 TOHHBI$ | 
Bee ¢ tarauem - 13,5 TOHHBI; 
Bec yHUBCDCaNbHOR TpaAbeperl — 460 KT. 
Ilnuno .(c rarauv8m) - 15,4 morpa; : 7 , 
Bscora nD moxogHOM momoxcuym — 3,2 moTpa; 
Biicora B pagouem nonoxennu ~- 8,6 morpa: 

> 
("O") raOapurs xencaHxK nopor != Tlostomy myuu TpaxHenopruponKe 


MO KCNCSHOK AZOpore — HCXOXOAMMO CHMMATb MO ORHOMY CKaTYy —~ 








Iipuwe — 3,5 merpa —— KpaH HC yYKIOTHUaCTCA MO MMpMHe DB HYJICDEIC - 

9ro o¥cHE Heyno6HO. °/. Hyncndk raGaputr xon.-nop. = 3,114 merpay, 

Tpysohon'OmHocTs KpaHa (mpM DEMeTe oTpentt) 

. Hat 1,35 metpa ='12,5 ‘roux, 

, tt 2,05 tt 249,37 —"- 

e mt 3,2 at =.. 6,5 ie, 

: ne? 4-8 sat 
ets 66, (Hie Se? 4yOp vile 


alias 6,5 we ne 3,9 ate 
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YKOSGHHOA rpy3onmon'ecmHocrTh CHPADO RIND. MpPu YKIOHC TAOWOTKK 


O° O On Y 
mo SS. IIpm yxnoue of 5° no 7° rpysonon'dmuHocTh NOHMKaCTCA 





sh Nhe ; 0 « ie 
Ha 4. IIpvu yKIOHO cbDEMC 7 -=— DAGOTR KiX-HOM HC paspcwacTcaA, 
; 


Beffponaa HarpysKa - no 20 morpon/cexyHny. 
Kpan “Meet rexeparop mepemexnord! toxa‘ (cunxponmm) -—- 1,500 i" 


r { ~ KBT)$ wv ado mpuboaHx omeKTpO—aAburaTronsa 
OOOpCTOB/MUHYTY,—(30 KDT); Mv ade MpuDoaAHSX eMCKTPO a 
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uyty, - (7,5 xor). 
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Kparnocrh momucnacta + rypysoporo -— 95 
eTpenororad «= 63 

Cxopoers non'tma rpyaa - 1,2 MoTpe/MAHYTY « 

Hev6onbuaa pucota (H) noa'éwa KpoKa = 7 MeCTPOD. 

Kpau cocTowT v3 Anyx OCHOUHBX uacTCh 3 
TAraua (3YJI-157B"), Ha nactPopae Koroporo UuMCeTC4S AyHST 
ynpapacuya; TeHCpatTop mcpoMeHHOr® TOK; wKed porymATOpoD 
OGopoToL; cunenaHOC cuchHO? yeTpolicT30; 4 
KPAHO — Monynpwyena, KOTOpHA COCTONT ma: DAME, CTPOMDT, 
MOXQHUB3MOD TOR'OMO. M OMYCKQHNA CTPCNbI UM rpy3a, KONG CHOrO 
xOna, TOPMOSHOTO ye.polieTne, QTOKTPOOSOPYLODAHMA MU LCNOMO= 


rarertn7oro OC6OPyNODCHNA,. 


- Crpoma cOCTOMT U3 : oTtoKu, nmogkoca uv rosmopKK CTpOmhie 

~ NexaHn3M non'omMa u onyCkaHKa eTpeszl SOCTOMT M3 ¢ neésaxu 
“wo monmuenacta. T t 

- Mexanuem noa'tma u onycKkanus rpyde cocTtouT v3 : NCOOLEY 


‘omomucnacTta (T.c. ABS oTAONS HREt MOXCHMBM2).. 


e 
f. 


* Je64uKa coctout us : ‘pvsoyHOTO CUeCKTpOMDULaTedA, 
AByX 9ICKTPOMAPHUTHLEK TOpMOSOD KONOTOIHOrO THA, PCAYKTOpA Mu 


. A t , rf. 
Gapascana (ote me6OnKu - oaMHOKDEI).” 


YuecTcaA OTpAHMUUUTCIS roysonox!omMuocTu -—- NpCMoxpanscT KpoH 
ot hoperpysKu u onmpoxnnonenus.? ‘ 
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JimeecTCA H& KDAHG perynarop oOopoTop — snecKTpuuccKad MOmMmuHa 
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TycKopoc oO} opynoDaHne. OF Be ME ee SG 
TE NING A I CA . 


MycKonsic cron! : "8SY28" aaa "Pai" uo "8Y23" xanK mp2", 


» 


en eee ee eee he merle Pe are ee men mene ote mee NY egs MNS INR Oe Se mere ets eames Ehime O84 mS rm A mw 


ngy2g" 





eh te a Te eT ate ee A Te Gem em ne ws ee te ON 


S... Tum ctona = + "8y23" 
te, to 
XapakTOPUCcTMKW Wo | | 
Fc pee nie nega A LL CS AD IS te z enna 


a TIE STN 








| 
_ Bee ctosa 550 xr. 
* | { 
lupuna crone | 2,5 merpe | 1,8 MeTpa. 
$ } 
. | 
e 
$ 


; Bucora cTuse 1,4 meTpa 0,9 moTpa 


‘Boicora noz'ema crona 150 MM. 300 MM. 





Yron LOPAZSOHTAABHOTO 
HODCRCHMA ra: 360 


ee 


© 360° : 


MakcuMaQibHO SOMYCTMMLIM 
BCC PAKCTE, yCTCH. Ha 


t 





22 ‘*oHHDe 5,5 TOHHB 
f a 


1 
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eTone 
Cponnée yronbuce aan- 


MCHUGH ONOPHY M40—- 
WOaKY 


ee tree eee el a eR TR A ee RE SES oe oe 
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; e : 2 
2,5: xr/om” °0,65 xr/cm 
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““ 


; = Cron "8Y23" coctouT W3 OCHODGAHHA, OTPOXaTCIA U TOSO— ~ 
:pOTHCH YACTU D MNODOPOTHOM MIXAEWSMC. «, Tlon' mutt MOXQHUSM AMCCT 
}HOTSIPC DUHTODSMX LOMKpaTa, PCRYKFOP M -TOPMO3SHOG yetpoeTxo. Cros 
“8Y23" yeora ADIMI..CTCA HG OOTOHLPODAHHYNO NHOWeLKy, PAasMCPCM 
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S x S merpop u rnyOunow 1 werp., 


I 
| 
| 
| 

Ne Eas 
| 
| seis tse see AN: goede goes os | 
| ‘ Cron "8Y28 cocrout ug: OCHODGHMA C T0j'CMHBIM MCXa~ | 
| ‘-HMSMOM, OTPAKATCI, NOMOPOTHO yocrn croma,  OcHoDeHYe: -- cDapHaA | 
3° yrbnbHOR PAMa, MOKCAMAKCH HO-oNOpHOH nate, 
flon' Ueaent MCXQHU3M << TD pun o3pmK nOMKDATA, . | | 
is : 
| B QOMKpaATG — TOpMOsHOe yCTpOKCTDO. | 
 Orpakatenb T2300 -- cDapHad KOHGTPYKYMA “S AMCTOBOK cTanM, 7 Om MHONK 


p 6 MM.{ MMCCTCH HANPARNAWUA WOCTUPDOHAQH TMMpOMN TS C romonpKOH - 


‘WB KAPOKyNOpHOH CTO. i ¥ 


~~ 


TlonopoTuasn wacvs CCCTONT M3 AByX KONCU, CCCIMHCHHPIX CTOMKOMM. 
HopopoTHan WauTL OMMpaActcn UCPCs WOPUKOLYW ONOPY. : 
A NQY28" MOwHO yCTOHODAMBATS,.HO PpyHT 6c3 NEeCmnapuTeib— 
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